Addressing injury and its associated effects is a multi-dimensional and ongoing challenge. This includes recognizing that injury is a significant public health problem capable of affecting the health and wellbeing of all populations over short and longer terms, albeit in varied ways and intensities. That recognition has drawn attention to the need to take actions to avert its rate of occurrence particularly in developed nations. While in low-income countries, despite the growing burden of injury, there are few school-based studies from which to develop prevention initiatives. Thus this study describes the cause, nature and types and prevalence of injuries in a cross sectional population of students in Southern Nigeria, in order to provide data for use in developing priorities for injury prevention efforts. An interviewer-administered school-based survey of students attending schools in Southern Nigeria was conducted in 2013. The study sample involved 585 students (60.9% male, 39.2% female and overall mean age of 15 years). We inquired about participants self-reported injuries in the past one year (all injury inclusive). When reported, injuries were further assessed according to cause, intent, nature, type, place, and number of days absent from school due to injury. Homes and schools were settings injuries occurred mostly. Over 68% of the reported injuries were unintentional. On the average, 2 days of normal school activity were lost per injured persons because of an injury. Given the high prevalence of injury reported in this study, injury like tropical diseases, should be considered a significant public health problem in Nigeria. We expect that this school-based information will be useful in establishing rational priorities for prevention, and the targeting of interventions toward responsible authorities. Also, there is a high need for safety education aiming to educate this young population on how to prevent injury.
INTRODUCTION
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where information is scarce regarding injury distribution, pattern and prevention [9] , as well as lack of resources for care following injury [7] .
Several epidemiological studies have been conducted on injuries. Many of such studies had focused on the types of injuries and their socio-economic status factors [10, 11] , intent of injuries [12] , pattern of sport related injuries [13] , perception of injuries [14, 15] and risk behaviors and injuries [16, 17] . Although, injury has imposed a huge public health burden, studies had reported that over 70% of injuries are preventable by simple and reasonable means [12, 18, 19] .
Injury causation is a multi-factorial phenomenon in which place of injury plays a very significant role [20] . Other than homes, schools have been found to be a common place of injuries. Furthermore, children and adolescent students spend a significant amount of their time at schools where many factors predispose them to different types of injuries. For example, the contact of the students amongst themselves during sports-related activities and with the environment can act as possible contributing factors towards injury. The majority of injuries that happen in school are however non-fatal in nature [20] .
The magnitude, characteristics and pattern of injury vary considerably from country to country [5] . Yet, school-based injury as a research problem has been largely ignored in developing countries including Nigeria. Few studies have described the pattern of injuries, and associated factors, in Nigeria. However, the majority of these studies have been hospital-based which provide information on severe injuries [21] .
Notably, many childhood and adolescent injuries do not result in hospital attendance and, in any case, admissions to hospital present only a partial picture of the circumstances in which injuries occur. Also, there is limited access to hospital care in poor countries. More importantly, there is evidence that school age children often report injuries of which parents are not aware, thus for these older children, parents may not be able to report the full extent of injuries [22, 23] . Thus on the premises of these limitations, it is evident that school-based study may be considered a simple and better approach to understand more accurately the pattern of injuries among children and adolescent.
However, the descriptive epidemiology of injury among adolescent students in Nigeria is poorly understood, as a result accurate information on injury among schooling adolescents is lacking. Therefore, to develop effective injury prevention strategies for schools in Nigeria and similar low-income settings, this study examined the distribution of injury among schooling adolescents with respect to sex, age, intent, mechanism and types of injury among adolescents in Southern Nigeria.
METHODS
Participants
A total of 600 students from selected schools in Delta State Southern Nigeria, voluntarily participated in the study. Of the 600 students, incomplete data were removed and 585 were included in the analysis. Of these, 60.9% were male while 39.1% were female. The slight male predominance in the sample was because one of the schools is same sex (boys only) school. The average age of male participants was 15.0 ± 2.0 years while for female was 15.2 ± 1.7 years. The average age of all participants was 15.1 ± 1.9 years. The participants cut across both public and private schools and their parents were from varied educational and occupational backgrounds.
Study Design, Data Collection and Survey Instrument
The study design was a cross-sectional survey conducted at Delta State Southern Nigeria between July and August, 2013 using a self-administered questionnaire on general school health survey. The injury section was adapted from previous published study [7] . Socio-demographic and injury related information was collected with a structured questionnaire. The questionnaires were administered to students by trained field interviewers who explained how to fill out the instruments to the students. The questionnaire was completed anonymously. Prior to the study, participants were pre informed of the significance of the research and informed consent was obtained from those who agreed to participate in the study. Also, approval was obtained from the respective schools.
The questionnaire consisted of different sections. Demographic data; such as age, sex, setting of residence etc.
(1), Injury (2), students were asked to report injury sustained during the past one year. Respondents who reported at least one injury were requested to answer a series of questions related to the place, mechanism, types and intent of injury respectively etc. Also assessed were; highest level of parents' education: This is based on students self-reports and is divided into four levels: 1) not educated (illiterate); 2) primary school; 3) secondary education; 4) tertiary education; and parents' occupation: A more direct measure of the family economic situation was derived from a question reporting the occupation of the parents. This is based on students self-reports and responses were 1) none; 2) farming; 3) fishing; 4) business/trading; 5) civil servant; 6) others. In the analysis, where necessary, "no response" or "do not know" were combined with others.
types of injury and days of activity lost due to injury, were performed using STATISTICA version 12.0 and GraphPad Prism version 5.0. Chi-square test was used to compare differences among subjects by socio-demographic characteristics. Student t-test was used for parametric variables and where appropriate one-way ANOVA was also used to assess significant differences. All reported P values were made on the basis of two-tailed tests. Differences were considered statistically significant at P value < 0.05.
RESULTS
Characteristics of the Participants
A total of 585 students participated in the study. Most of the participants were males (60.9%), and (39.2%) were females. The mean age of the study population was 15 years. More than half of the study population resided in the urban area (65.8%). Overall, 45.0% attend public school while 55.0% attend private school. The majority of the students' parents had tertiary education (66.0%), while less than 2% were uneducated, and 46.7% of the students' parents were into business/trading while less than 1% were unemployed ( Table 1) .
Prevalence of Self-Reported Injuries among the Participants
Overall, there were 549 self-reported injuries in past one year (93.8%) among the respondents (95.5% for males and 90.8% for females, P = 0.6696). Sex wise, prevalence of injury differ by age, school setting, school ownership and parents' occupation (P < 0.05), but the difference in injuries with respect to parents' level of education was not significant (P = 0.6111) ( Table 2 ).
Cause of Injury
Overall, falls 293 (53.4%) was the leading cause of in- jury among the study population; followed by cuts/ stabs 52 (9.5%), and fire/heats 41 (7.5%). Sex wise, falls and animal bites were significantly higher in males compared to females [206 (60.4%) vs 87 (41.8%) P = 0.002, and 10 (2.9%) vs 0 (0.0) P = 0.016] respectively, while sexual assault and other were significantly higher in females than in males [9 (4.3%) vs 2 (0.6%) P = 0.004, and 47 (22.6%) vs 34 (10.0%) P = 0.001] respectively. In all cause of injuries, there was significant difference in the prevalence among female (P = 0.042), ( Table 3) . As expected, the cause of injury varied with age group (Table 4). Traffic injuries and falls decreases progressively with age while sexual assault, fire/heat, and stabs/cut increases with age. Injuries caused by animal bites were more common among aged ≤13 and ≥18 years. Although, there was no significant different in the cause of injury across age groups, in all cause of injuries, there was significant difference for aged ≥18 years (P = 0.012), (Table 4).
Intent of Injury
Overall, about 68.7% of the reported injuries were unintentional in nature, 13.3% were unintentional (self-inflicted) and 3.5% were intentional. Sex-wise, there was significant difference of the intent of injury (P = 0.001). Of the 341 injuries among males, 78.9% were unintentional while among female 46.2% of the 208 injuries were unintentional. The rate of unintentional (self-inflicted) and intentional injuries were higher among females compared to males (Figure 1) .
Place of Injury
Generally, homes, schools and during sports were where injuries occurred mostly. There was significant sex difference in injury setting (P = 0.001), (Figure 2 ). For males, home injuries has the highest ratio (48.7%) followed by school (19.9%), and sport (15.0%), similarly, for females, home injuries has the highest ratio (46.2%) followed by others (20.7%), and school (13.9%), (Figure  2) .
Intentional Unknown Table 5 presents the distribution of types of injury in relation to sex and age. The commonly reported injuries were bruises and cuts/bite/open wounds followed by other unclassified injuries and sprains; least common were internal injuries and concussion. For all types of injures, there was significant sex difference within age groups (P < 0.05). Across age groups, the prevalence of fracture, bruise and sprain/strain was higher among males than females. Though significant sex difference was only observed among age group 14 -17 years for bruise (P < 0.05). On the other hand, the prevalence of cut/bite/open wounds and unclassified injuries was igher among females than males ( Table 5) . h 
Types of Injury
Initial Help Sought during Injury
Figure 3 presents information on initial help sought by the injured persons. There was significant variation on the category of persons from which help was sought (P = 0.0039). About 68.1% and 62.0% of the injured males and females respectively reported been helped by friend/ family at time of injury. For both males and female, only less than 8.0% were initially assisted by teacher.
Absence from School Due to Injury
As seen from Figure 4 , absenteeism from school due to injury was not common among the study population. For example, 69.5% and 74.5% of the injured males and females respectively reported not been absent from school due to injury sustained. However, about 20.7% and 23.5% of males and females respectively reported been absent from school for less than one week due to injury, while only about 1.0% of both males and females reported been absent from school for over 4 weeks. There was no sex differences in school absenteeism due to injury (P = 0.575). On the average, 2 days of normal school activity were lost per injured persons because of an injury.
DISCUSSION
Globally, injuries are gaining recognition as an emerging public health problem that affects all age population, especially adolescents. With the growing awareness of injuries as a preventable events, information on injuries among young students, would aid policy makers and school managements alike in the planning of prevention and intervention strategies.
To the best of our knowledge, this is the first report on the prevalence and pattern of injuries among students in Delta State Southern Nigeria. This study revealed a high prevalence (93.8%) of injury among the student population. This figure is quite higher than the reports from some African countries [24] [25] [26] . The high prevalence could be explained by the broader definition used for injury to include all injuries regardless of severity, as against other studies that considered only injuries that led to treatment in the hospital or time loss. However, similar high prevalence of injury has been reported in China (81.7%) [27] . Furthermore, the rate of injuries was higher among males than females. Considerable numbers of studies around the globe has reported similar findings [7, 8, 10, 12, 28] . This is probably because males have higher levels of sensation seeking [29] [30] [31] , and are more impulsive [32] thus are more likely to engage in risky behaviour than females [32] [33] [34] .
Regarding the cause of injury, fall ranked highest as the leading cause of injury among the study participants; followed by cuts/stabs. As expected, the rate of fall was significantly higher in males than females. This study conforms to other reports that have identified falls as the predominant cause of injury among adolescents [12, 28, 33, 35, 36] . The prevention of falls is undetermined by the numerous factors leading up to them, thus this is a challenge for both school and community based education program. Child falls may occur largely as a result of their innate curiosity of their surroundings, risk taking characteristics [33, 37] and immature judgment. Adolescent falls may be associated with their personality like high-level activity. Thus adolescent falls during activities in school must not be overlooked. Additionally, the impact of fall injuries among students may be great depending on severity of fall. Falls may result in sprains, dislocations, bruises, lacerations and cuts, and can even lead to disability and time off from school [33] . Animal bites were another cause of injury that was significantly higher among males. The probable reason for this is unclear, however, it is reasonable to infer that since males are more adventurous and experimenting in nature, these habits may have exposed them to frequent animal bites. Furthermore, burns/heat and cuts were more frequent among females. This could be explained by the higher propensity of females to engage in cooking as the African custom considers cooking and kitchen activities the primary birth responsibility of female.
Age is an important risk factor for many injuries but its influence varies between specific injury groups. Here, our study shows that the cause of injury varied with age group. For example, traffic injuries and falls decreases progressively with age while sexual assault, fire/heat, and stabs/cut increases with age. Injuries caused by animal bites were more common among aged ≤13 and ≥18 years. The decrease of traffic and falls related injuries may be explained by increased level of safety consciousness with increase in age. Also, our finding shows that for all types of injuries, there was significant sex difference within age groups (P < 0.05) this observation is consistent with findings from other study [4, 7] . Report on the intent of injuries revealed that about 70% of the reported injuries were unintentional. Also, female students were more likely to report unintentional (self-inflicted) injuries.
These findings agrees with the reports of Black et al. [38] that unintentional injuries were most common for both male (67%) and female (75%) youth across all age groups. This suggests that many actions leading to injury occur in moments of distraction or high emotion and the intent to injure may be peripheral to the action.
The occurrence of most injuries in the home followed by the school is in consonance with the findings of Jildeh et al. [12] among others. This underscores the importance of home and school environment in the causation of injuries. That majority of the injured persons initially sought help or were attended to by friends/family, and bystanders members further implicate home and it's environ but not school as the principal place of injury among this population. Although we did not assess the severity of the reported injuries, it reasonable to infer from the low rate of school absenteeism that majority of the injuries were not severe.
Limitation and Strength
Like any other study in the world, our study had a number of drawbacks. First, data were collected through a self-reported structured questionnaire. Thus responses to the occurrence and nature of injury could not be verified. Given that it is not impossible that some of the study participants may have under-reported or mis-reported intentionally, especially for injuries associated with domestic or sexual violence respectively. An accurate evidence-based data should minimize this however such data are difficult to come by especially in developing nations. Second, the possibility of recall bias cannot be rule out. Considering the likelihood that detail of the injury could be lost due to memory-decay, and/or "telescoping" resulting in the inclusion of injury events that occurred outside the recall period. We proposed that a short recall period of 6 months should minimize this. Third, we did not consider multiple injuries, severity of injury and the use of all inclusive definition of injury may have blown up the prevalence. Although we considered that an all-inclusive definition of injury may give a better picture of the injury pattern among this population, further studies are needed to understand the severity of specific injuries among this population. Given the above mentioned limitations, we suggest that generalizing our findings to other setting should be treated with caution. Despite these limitations, this is the first study to investigate prevalence and pattern of injuries among student in Southern Nigeria. It looked at a large population of students and is considered to be the baseline for future studies. Our ability to focus exclusively on students would be helpful for designing injury prevention programs for student population in similar settings.
Conclusions
This study is the first to report the prevalence and pattern of injury among students in Delta State Southern Nigeria. With an overall prevalence of about 93.8%, injury should be a major public health concern in Southern Nigeria. It has attempted to identify the ranges of injuries common among this population and the age-sex patterns. We envisage that this information will be relevant in raising the level of awareness among policy makers and the public in general since the problem of injury receives little attention in most of the developing world including Nigeria. Our finding that falls and homes are the leading cause and place of injury respectively will also be useful in setting priorities for cause specific prevention strategies focusing on adolescents' injury prevention. To develop comprehensive and multifaceted evidence-based prevention strategies, there is an urgent need for additional studies to investigate the risk factors associated with injury prevalence, cause and outcomes.
Finally, a major limitation to the development of efficacious injury prevention strategies in many developing countries is the lack of acknowledgement of their importance by the public and many policy makers. Therefore, findings reported in this study need to be brought to light on a wider scale. There is sufficient evidence of the significance of injury as a public health problem that increased attention should be paid to it by national governments and other public health organizations [39, 40] .
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